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RESUM  
Aquest treball ha estat realitzat perquè els estudiants tinguin una millor 
comprensió de les pertorbacions causades pels tipus diferents d'aparells de 
subministrament d'energia. Es basa en l'extensió del projecte, que ja han estat 
fetes per antics alumnes. En l'actualitat existeixen aquestes pràctiques: un 
rectificador monofàsic, un rectificador de tres fases, les làmpades de baix 
consum d'energia, càrregues no lineals, la font d'un PC, i ara no s'ha afegit 
aquestes tres plantes de pertorbació: el transformador, l'endoll, freqüència 
convertidor. La major avantatge d'aquest projecte és que qualsevol persona en 
qualsevol lloc i en qualsevol moment pot entrar al laboratori per Internet i 
treballar amb ell. El laboratori és totalment autònom, ja que és controlada pel 
PLC i està equipat amb una càmera web, que ens dóna la seva opinió del que 
passa al laboratori, ja que les plantes estan equipades amb LEDs per informar 
que un està en ús. Atès que el laboratori està equipat amb dispositius de 
mesurament que són molt cars i no totes les escoles o institucions poden donar-
se el luxe, el laboratori d'Internet és molt bona opció per illustrar als estudiants 
els processos de qualitat de l'energia. 
RESUMEN 
Este trabajo ha sido realizado para que los estudiantes tengan una mejor 
comprensión de las perturbaciones causadas por los tipos diferentes de aparatos 
de suministro de energía. Se basa en la extensión del proyecto, que ya han sido 
hechas por antiguos alumnos. En la actualidad existen estas prácticas: un 
rectificador monofásico, un rectificador de tres fases, las lámparas de bajo 
consumo de energía, cargas no lineales, la fuente de una PC, y ahora no se ha 
añadido estas tres plantas de perturbación: el transformador, el enchufe, 
frecuencia convertidor.  
La mayor ventaja de este proyecto es que cualquier persona en cualquier lugar y 
en cualquier momento puede entrar al laboratorio por Internet y trabajar con él. 
El laboratorio es totalmente autónomo, ya que es controlada por el PLC y está 
equipado con una cámara web, que nos da su opinión de lo que ocurre en el 
laboratorio, ya que las plantas están equipadas con  LEDs para informar que uno 
está en uso.  
Considerando que el laboratorio está equipado con dispositivos de medición que 
son muy caros y no todas las escuelas o instituciones pueden darse el lujo, el 
laboratorio de Internet es muy buena opción para ilustrar a los estudiantes los 
procesos de calidad de la energía.  
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ABSTRACT 
This work has been made for students to better understanding of disturbances 
caused by different types of appliances on power supply. It is based on extension 
of the project, which have already been made by former students. At the present 
time there are these practices: a single-phase rectifier, a three-phase rectifier, 
low energy lamps, linear loads, the source of a PC; and now there has been 
added these three disturbance plants: transformer, plug, frequency converter. 
The biggest advantage of this project is that any person anywhere and anytime 
can enter to the laboratory by the Internet and work with it. The laboratory is 
totally autonomous, because it is controlled by PLC and is equipped with a web-
cam, that give us feedback of what happens in laboratory, since disturbances 
plants are equipped with LED’s to inform which one is in use. 
Whereas the laboratory is equipped with gauging devices which are very 
expensive and not every school or institution can afford them, the Internet 
laboratory is great option how to illustrate to the students the processes of 
power quality. 
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CHAPTER 1: 
INTRODUCTION  
The importance of power quality started to have the significant value just after 
the 80s years of the last century. In the time before of widespread of the 
sensitive electronic equipment instantaneous sags did not have any significant 
influence conventional equipment such as light bulbs and induction motors. If 
there have been some sags, the lights just dimmed, and the induction motor 
produced a lower output. Nowadays, when we use a lot of electronic which is 
much more sensitive to the electrical deflections, in many factories, following 
voltage sag, the restarting of assembly lines may require clearing the lines of 
damaged work, restarting of boilers, and reprogramming automatic controls with 
total losses of millions of Euros a year. Another consequences are often changes 
in speed rotating machines, wrong function of the machines that incorporate 
syncing, difficulties in the start of engines, supply of the discharge lamps, visual 
disturbances in spaces illuminated by incandescent lamps, arc lamps off, 
flickering lamps, mistakes and errors in IT processes, unwanted action of the 
relays and contactors, burn electronic components in connected equipment, 
decrease in transport capacity, overheating of engines and capacitors, increased 
losses, errors in measuring energy, electrical interference with 
telecommunications systems and radiated or conducted interference on radio or 
TV systems from supply systems. 
The origins may be such as bad design of the distribution network (long lines, 
loads too large for lines existing, bad settings of transformers), load variation in 
the distribution network, connection or disconnection of a big loads, switching on 
protections in other lines, fluctuating of currents with big importance (arc 
furnaces, resistive welding, engines with frequent start, industrial mils, machines 
tools), faults in other lines, lightning strikes on the network, important single-
phase charges (rail traction, induction furnaces), unbalanced three-phase loads, 
loads that require non sinusoidal currents (frequency converters, 
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cycloconverters, induction motors, arc welding, background noise) and use of the 
lines as the communications networks. 
Nowadays, we use the appliances that are more sensitive, more accurate, we use 
more electronics, and obviously we use them much more to perform any activity. 
This forces us to pay attention to these appliances because they can be damaged 
if they do not have a good supply of energy. For this reason, we have to protect 
the sensitive devices with proper and quality electrical supply. 
  
 
 
 
